This paper examines the way in which biodiversity has been incorporated into the agenda of many international organisations, including non-governmental organisations, and international programmes. Biodiversity has been defined by the Convention on Biological Diversity but is also widely discussed in relation to genetic resources, biodiversity hotspots and ecosystem services. The author identifies the principal institutions, organisations, conventions and international programmes that specifically refer to biodiversity, the environment or ecosystem services. This more recent 'ecosystem approach' has radically changed the perspective on biodiversity by focusing on the services that biodiversity provides. Finally, this paper stresses the urgent need to develop indicators of the ecosystem services that people and societies gain from biodiversity.
Introduction
Since the United Nations Conference on the Environment and Development, or the 'Rio Summit', held in 1992, the diversity of all living things, identified by the term 'biodiversity', has become of global concern. The definition of biodiversity, as given by the Convention on Biological Diversity (CBD) (Box 1), is: 'the variability among living organisms from all sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within species, between species and of ecosystems' (Article 2). The preservation of biodiversity has been clearly identified as an international goal. Indeed, biodiversity is the source of many ecosystem goods, such as food, shelter and genetic resources. Any international strategy for sustainable development refers to the principle of sustainable and equitable use of biodiversity. However, the definition of biodiversity given by the CBD is so general that it can be interpreted and used in different ways. In this paper, the author aims to present the various ways in which biodiversity is discussed, from genetic resources to ecosystem services, as well as examining how international organisations and programmes have incorporated biodiversity into their agendas (Box 2).
Aspects of the biodiversity discussion
The main points in the biodiversity debate are:
-the loss of wildlife species -the loss of agricultural diversity and erosion of genetic resources -increasing interest in issues of ownership and control.
The loss of species is the concern of several major nongovernmental organisations (NGOs), which have adopted the concept of 'hot spots of biodiversity' (5, 6) . A second issue is the manipulation, commercialisation and patenting of living organisms, leading to the need for legal protection of gene banks and local expertise, while acting ethically towards indigenous peoples and recognising their local expertise as valuable knowledge. This issue has culminated in two fundamental objectives of the CBD, as laid out in article 8J of the Convention:
-access and benefit-sharing -the recognition of cultural diversity as an element in biodiversity.
based on the application of appropriate scientific methodologies focused on levels of biological organization, which encompass the essential structure, processes, functions and interactions among organisms and their environment. It recognizes that humans, with their cultural diversity, are an integral component of many ecosystems.'
The Millennium Ecosystem Assessment (Box 2) defines 'ecosystem services' as the benefits people obtain from ecosystems, which include: -provisioning services (food, water) -regulating services (flood, disease control) More recently, the accepted view on biodiversity has been challenged by the concept of ecosystem services. This perspective emerged from the 'ecosystem approach', and is defined by the CBD, as follows:
'The ecosystem approach is a strategy for the integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way. Thus, the application of the ecosystem approach will help to reach a balance of the three objectives of the Convention: conservation; sustainable use; and the fair and equitable sharing of the benefits arising out of the utilization of genetic resources. An ecosystem approach is Assuming that all changes in biodiversity can influence the supply of ecosystem services, the preservation of biodiversity is then recognised as crucial for human development and the reduction of poverty.
Access and benefit-sharing: a focus on genetic resources
The CBD recognises the sovereign rights of States over their natural resources within their jurisdiction, which guide their authority to determine conditions of access to genetic resources. Parties to the Convention have, however, the obligation to take appropriate measures to favour the sharing of benefits derived from the use of genetic resources. This is one of the three fundamental objectives of the CBD. However, two other international forums overlap this scope by addressing the use of genetic resources from their own institutional perspectives: The countries that provide the genetic/biological resources, mostly countries of the South, have a major interest in ensuring their national sovereignty over their own genetic/biological resources. The concept of access and benefit-sharing recognises and protects the genetic resources of indigenous peoples and particularly their knowledge, in the context of international business (for example, from pharmaceutical or agro-chemical companies). These countries are now protected by international law under the CBD. However, the patenting of living matter (which may differ from country to country, according to national jurisdiction) demanded by the TRIPS Agreement can run counter to the access and benefitsharing mechanisms of the CBD. Moreover, focusing on genetic resources may have prevented significant advances in other areas of the CBD. This may explain why some conservation biologists try to find other solutions and approaches when confronting the rapid and continuing erosion of biodiversity.
Biodiversity hotspots: the territorialisation of biodiversity
Norman Myers proposed the concept of the 'biodiversity hotspot' in 1988 (5), as a means of identifying which areas are of immediate priority in conserving biodiversity. A biodiversity hotspot is defined as a region that must contain at least 1,500 species of endemic vascular plants. Moreover, this region should have lost at least 70% of its original habitat. Thus, more than 50% of the total plant The biodiversity hotspots approach has drawn considerable criticism (4, 7), pointing out that this concept does not make any allowance for changing patterns of land use. Although hotspots represent regions that have already experienced considerable habitat loss, other regions that are relatively intact are also currently losing habitats at considerable rates. Furthermore, biodiversity hotspots do not protect ecosystem services but only areas of rich endemism. By focusing on geographically localised areas, biodiversity hotspots have also concentrated on specific countries with rich biodiversity, the 'mega-diverse' countries, and may have prioritised conservation spending on these regions, to the detriment of others.
In 2002, an organisation called 'Like-Minded Megadiverse Countries' (LMMC) (Box 1) was formed in Mexico by 17 countries rich in biological diversity and associated traditional knowledge. The LMMC countries aim to act cooperatively to promote their interests in terms of biological diversity, the protection of traditional knowledge, access to genetic resources and the fair and equitable sharing of benefits derived from their use. This organisation does not include all the mega-diverse countries, as identified by the World Conservation Monitoring Centre (Box 3). The Millennium Ecosystem Assessment was initiated in 2001. Its objectives were to assess the consequences of ecosystem change for human well-being and to provide the scientific basis for the actions needed to enhance conservation and sustainable use. More than 1,360 experts throughout the world worked on this project, with the goals of:
-examining the present condition and future trends of the ecosystems of the world -assessing the services that such ecosystems provide -developing solutions to enhance the sustainable use of these ecosystems.
Among the benefits obtained by humans from the regulation of ecosystem processes are:
-the regulation of human and animal diseases, since any changes in ecosystems can directly affect human pathogens or disease vectors, such as mosquitoes -biological control, since any changes can affect crop pests and plant diseases.
One important concept has emerged from the ecosystem approach, the idea of 'ecosystem health'. This term is often applied in the evaluation of ecosystems, although it is also used to refer to the links between ecosystems and human (and animal) health, by emphasising the regulating role of ecosystems on pathogens (Fig. 3) .
By focusing on areas, territories and, finally, States, the biodiversity hotspot approach may have found its limitations. The ecosystem approach, which emphasises the goods and services provided by ecosystem functions to human societies, avoids this focus on specific territories.
Ecosystem services and biodiversity
Variability among ecosystems is a key element of biodiversity. Climate changes, land-use changes, the overuse of living resources and bioinvasion all affect biodiversity, not only by increasing species loss but also by potentially damaging the functioning of ecosystems. Theoretical and empirical work have both identified links between global changes, biodiversity and the way in which ecosystems function (1) (Fig. 2) .
The ecosystem approach has been endorsed by both the CBD and the Millennium Ecosystem Assessment (Box 2) as a conceptual framework. Ecosystem services are defined as the benefits that people obtain from ecosystems, as noted above (Fig. 2) . These services, which are largely free, have been estimated by Costanza et al. (3) to be worth, in economic terms, some US$33 trillion per year. This is nearly twice the value of the global gross national product of approximately US$18 trillion (3).
The Millennium Ecosystem Assessment was also designed to provide decision-makers with the information they need to manage ecosystems in a more sustainable manner, maintaining both biodiversity and the ecosystem services that are essential to human well-being. In particular, goal seven of the Assessment, entitled: 'Ensure environmental sustainability', identifies the following priorities:
-to integrate the principles of sustainable development into national policies and programmes and reverse the loss of environmental resources -to halve, by 2015, the proportion of people without sustainable access to safe drinking water -to have achieved, by 2020, a significant improvement in the lives of at least 100 million slum-dwellers.
Global databases and monitoring
All the institutions, organisations and programmes involved in maintaining biodiversity and/or the preservation of ecosystem services recognise the importance of databases and monitoring. Several international programmes are specifically targeted at such tasks (Box 3). The International Geosphere -Biosphere Programme has identified 17 types of land cover, using satellite data of 1 km resolution, which are considered proxies of aggregate ecosystem types. The World Wildlife Fund for Nature has developed a global system of 871 terrestrial eco-regions, nested within 14 biomes and 8 biogeographic realms, based largely on patterns of potential natural vegetation. The Taxonomic Database Working Group Biodiversity Information Standards, affiliated with the International Union of Biological Sciences, was formed to aid international collaboration among biological database projects. This working group focuses on the development of standards for the exchange of biological/biodiversity data. The Global Biodiversity Information Facility is also a significant force in this work (Box 3).
Indicators of biodiversity
The next step was to develop biodiversity indicators. Twenty-two biodiversity indicators have been developed by the international organisations which participated in the 2010 Biodiversity Indicators Partnership (Box 3). However, the development of these indicators has recently been found to be incomplete. Moreover, these indicators do not include any measure of the impact of climate Une perspective internationale sur la biodiversité
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change on biodiversity, and few may be used to estimate the goods and services that people gain from biodiversity and ecosystems (8) .
Conclusion
Biodiversity is fundamental to many ecosystem services. Biodiversity provides sustainability for the livelihoods of many people, especially the rural poor, as they obtain goods and services from the functioning of ecosystems. Biodiversity has a stabilising and buffering function in ecosystem processes (Fig. 2) . Following the CBD and Millennium Ecosystem Assessment, there is now global agreement that human well-being and the reduction of poverty are dependent upon biodiversity and ecosystem health. In April 2002, government delegates at the sixth meeting of the Conference of the Parties to the Convention on Biological Diversity agreed to: 'achieve by 2010 a significant reduction of the current rate of biodiversity loss at the global, regional and national levels as a contribution to poverty alleviation and to the benefit of all life on earth' (2). This target was endorsed by the World Summit on Sustainable Development.
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